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rHflPOJlH3 M TPAHCnOPT CAXAPOB 
y UECTOAbI CARYOPHYLLAEUS LATICEPS 
M B KHUIEMHHKE EE X03RHHA—J1ELU.A 

T. H. H3BeKosa, B. B. KyabivuiHa 

H3yMeHbi oco6eHHOCTH rHApojinaa yrjieBOAOB h MexaHH3MOB TpaHcnopTa i\niOK03bi y uecTO^bi 
C. laticeps h b KHmeqHHKe ee xo3HHHa — jieuua. YcTaHOBJieHO 3HaqHTejibHoe bjihhhhg (£)6pm6htob xo3HHHa 
Ha cnoco6HOCTb napa3HTOB k rHApojiHay nojincaxapHAOB, a Tan>Ke cymecTBOBaHHe chctcm aKTHBHoro 
TpaHcnopTa rjiiOK03bi y H3yqeHHbix uecTOA, npeBOcxoAHiuHx no 3c|)c|)eKTHBHOCTH a6cop6uHOHHbie CHCTeMbi 
X03HeB. 

H3yqeHHe B3aHMOOTHomeHHH Memjxy napa3HTOM h xo 3 hhhom, BKAioqan h nniue- 
Bbie OTHOiueHHH Me>K jxy hhmh, — oaho H3 HOBbix HanpaBjieHHH coBpeMeHHOH napa- 
3HTOjiorHH. B cbh3h c 3THM Ba>KHoe 3HaqeHHe npno6peTaeT cpaBHHTejibHoe H3y- 
qeHHe nHiueBapHTejibHbix h TpaHcnopTHbix chctcm y napa3HTOB h hx xo3fleB, oco- 
6eHHO y uecTOA, He HMeioiunx nniueBapHTejibHOH CHCTeMbi. H3BecTHO, qTo b Tery- 
MeHTe uecTOA hmciotch pa3JinqHbie c})epMeHTbi, yqacTByiomHe b MeM6paHHOM 
nHmeBapeHHH (Pappas, Narcisi, 1982), b tom qncjie a-aMHjia3a, aAcop6HpoBaHHan 
H3 KHiueqHHKa xo3HHHa (Taylor, Thomas, 1968; Read, 1973, h ap ). OAHaKO 

60AbHIHHCTB0 HMeiOlUHXCH ASHHblX KacaeTCH BblCLUHX UeCTOA, 06HTaK)mHX B KHmeq¬ 
HHKe pa3AHHHbIX MJieKOnHTaiOmHX, CBeAeHHH O HH3LUHX UeCTOAaX H3 pbl6 KpaHHe 
orpaHHqeHbi (Ky3bMHHa, KynepMaH, 1983). PoAb MeM6paHHbix h noAOCTHbix c})ep- 
MeHTOB b npoueccax rHApoAH3a caxapoB y uecTOA C. laticeps h hx xo 3 hhh 3 —jiema 
paHee He HccAeAOBaAacb. 

TpaHcnopTHbie npoueccbi, npoTeKaiomne y uecTOA, napa3HTHpyiomHx b nniue- 
BapHTeAbHOM TpaKTe MAeKOnHTaiOmHX, HCCAeAOBaHbl AOCTaTOqHO AeTaAbHO, B qaCT- 
hocth, H3yqeHa KHHeTHKa norAomeHHH HeKOTopbix MOHOMepoB, b tom hhcac rAK)K03bi 
(Pappas, Read, 1975). OAHano napaAAeAbHoe H3yqeHHe a6cop6uHH HyTpneHTOB 
y napa3HTOB h hx xo3neB He npoBOAHAoeb. UecTOAbi C. laticeps mHpoKO pacnpo- 
CTpaHeHbi b npnpoAe, h BbincHeHHe BonpocoB, Kacaioiunxcn hx nniueBbix b 33 hmo- 
OTHOmeHHH C X03HHH0M, npeACTaBAHeT He TOAbKO TeopeTHqeCKHH, HO H npaKTHqe- 
CKHH HHTepeC. 

UeAbK) A2HH0H pa60TbI HBHAOCb HCCACAOBaHHe HeKOTOpbIX XapaKTepHCTHK 
thap OAH3a h TpaHcnopTa caxapoB napaAAeAbHO y uecTOAbi C. laticeps h b KHmeq¬ 
HHKe Aema, b qacTHOCTH onpejxejieum aAcop6uHOHHbix xapaKTepncTHK thapoahth- 
qecKHx cJ)epMeHTOB, npHHHMaiomHx yqacTHe b MeMdpaHHOM nHmeBapeHHH, MexaHH3- 
MOB H KHHeTHKH TpaHcnopTa CB060AH0H TAK)K03bI (T-rAK)K03a) H TAK)K03bI, o6pa- 
3yiomeHCH b pe3yAbTaTe rHApoAH3a KpaxMaAa (K-rAK)K03a) h MaAbT03bi (M-taio- 
K03a). 
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MATEPHAJ1 H METOAbI 


06'beKTOM HccjieAOBaHHH cjiy>KHJiH uecTOAbi Caryophyllaeus laticeps H3 KHineq- 
HHKa jiema Abramis brama (L.) PbiOnHCKoro BOjxoxpaHHJiHma. MaTepnaji co6paH° 
b jieTHHH nepnoA. JXj ih H3yqeHHH npoqHOCTH cfjHKcauHH Kap6orHApa3 Ha noBepx- 
HOCTH meTOMHOH KBHMbl SHTepOUHTOB pbl6 H y reJIbMHHTOB HCn0JIb30BaJIH MeTOA 

nocjieAOBaTejibHOH AecopOunn (J)epMeHTOB c OTpe3KOB khuikh (Ky3bMHHa, 1976) 
b coqeTaHHH c onpejiejieHHeM o6men aMHJiojiHTHqecKon aKTHBHOCTH b nojiyqaeMbix 
(})paKUHHx. 06myio aMHJiojiHTnqecKyio aKTHBHOCTb onpe^ejinjiH no npnpocTy reKC03 
MOAH(J)HUHpoBaHHbiM mctoaom HejibcoHa (YrojieB, He3ynTOBa, 1969). B KaqecTBe 
cy6cTpaTa Hcnojib30BajiH 1.8 %-hmh pacTBop pacTBopnMoro KpaxMajia, npnro- 
TOBJieHHblH Ha paCTBOpe PHHrepa JXJin XOJIOAHOKpOBHbIX >KHBOTHbIX, pH 7.4. Cko- 
pOCTb THApOJIH3a KpaXMaJia Bbipa>KaJlH B MMOJlb rJHOK03bI 3a 60 MHH HHKyOaiXHH 
(J)epMeHTaTHBHO aKTHBHoro npenapaTa h cyOcTpaTa b pacqeTe Ha 100 Mr HaBecKH 
TKaHH (b TeKCTe — ycjioBHbie cahhhuu, ycji. ejx .). MHTeHCHBHOCTb aKKyMyjinuHH 
rjiK)K03bi onpe^ejinjiH no HaKonjieHHio reKC03 3a 60 mhh HHKyOauHH b pacqeTe Ha 
100 Mr CbipOH Maccbl reJIbMHHTOB H Bbipa>KaJlH B MMOJlb rJH0K03bI (H3BeKOBa, 1988). 

PE3yjlbTATbI H OBCy>KAEHHE 

OcoOeHHOCTH a^copOuMH KapOorn^pas Ha noBepxHOCTH uecTOA h Ha OTpe3Kax 
KHUIKH pbl6. KaK H3BeCTHO, MeTOA AeCOpOlJHH (J)epMeHTOB C nHmeBapHTeJIbHO- 
TpaHcnopTHbix noBepxHOCTefl no3BOJineT nojiyqHTb KOJinqecTBeHHyio h KaqecTBeHHyio 
xapaKTepncTHKH npoueccoB MeMOpaHHoro nnmeBapeHHH. H aHHbie o AHHaMHKe 
AecopOuHH Kap6orHApa3 c nnmeBapHTejibHO-TpaHcnopTHbix noBepxHOCTefi C. lati¬ 
ceps h jiema npeACTaBJieHbi Ha pnc. 1. CyMMapHan aKTHBHOCTb Bcex cJ)paKUHH 
y qepBefi cocTaBHJia 9.54d=0.57, a y Jiema— 18.41 ±3.67 ycji. eA. AKTHBHOCTb 
nojiyqeHHbix cJ)paKUHH y Tex h y ApyrHx 33MeTHO cHH>KaeTcn b pn^y JXi —ZU, npnqeM 
y qepBefi no cpaBHeHHio c pbiOaMH nojiyqeHO MeHbiue (JiepMeHTaTHBHO aKTHBHbix 
(J)paKUHH (6 H 8 COOTBeTCTBeHHO) . AKTHBHOCTb (j)paKUHH JX\ y C. laticeps HeCKOJIbKO 



Phc. 1. OGmaa aMHJiojiHTHMecKan aKTHBHOCTb cjjepivieHTOB, aecop6HpoBaHHbix c riHmeBapHTejibHo- 
TpaHcnopTHbix noBepxHocTefl jiema (/) h C. laticeps (2). 

no och abcuHCc: (^paKUHH H\ — JX 8 — aKTHBHOCTb Aecop 6 HpyeM bix 4 )epMeHTOB, r — aKTHBHOCTb roMoreHaTa; 
no och op^HHaT: A — obman aMHjiojiHTHMecKan aKTHBHOCTb, yc.n. ea., B — aKTHBHOCTb 4 >epMeHTOB, b nponeHTax 

ot cyMMapHOH aKTHBHOCTH npenapaTa. 

Fig. 1. General amylolytic activity of enzymes, desorbed from digestive-absorbtive surface of bream 

and C. laticeps. 
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Bbiuie, qeM y jiema (5.67+0.53 h 4.1+0.81 ycji. eA. cooTBe T CTBeHHo), Bee nocjie- 

Ayiomne c{)paKUHH y rejibMHHTOB HMeiOT 3HaqHTejibHO MeHbixiyio aKTHBHOCTb, qeM 
B CJIH3HCTOH KHUieqHHKa pbl6. AKTHBHOCTb JieTKO AeCOp6npyeMbIX ({)paKUHH y UeCTOA 
cocTaBHjia okojio 80 %, b to BpeMH KaK y pbi6 — MeHbrne 50 %. B to >Ke BpeMH 
aKTHBHOCTb roMoreHaTa cjih3hctoh KHUieqHHKa pbi6 b 6 pa3 npeBbimaeT aKTHB¬ 
HOCTb roMoreHaTa uecTOA (3.69+0.93 h 0.63+0.13 ycji. ejx. cootbctctbchho) . 
TaKoe pacnpeAejieHHe 3kthbhocth Kap6orHApa3 no (j)paKUHHM mo>kct cBHAeTejib- 
CTBOBaTb o cnocoOHOCTH qepBeft aACopOnpoBaTb (J)epMeHTbi KHUieqHHKa xo3HHHa 
H HCnOJIb30BaTb HX B >KH3HeAGHTejIbHOCTH. 

FlocKOjibKy CJIH3HCT3H KHUieqHHKa aACopOnpyeT Ha CBoefi noBepxHOCTH naHKpe- 
aTHqecKyio a-aMHjia3y (Ky3bMHHa, 1986), AaHHbie no AecopOuHH Kap6orHApa3 
AaiOT B03MO>KHOCTb npeAnojio>KHTb, qTO o6mau aMHjiojiHTHqecKau aKTHBHOCTb npo6 
o6ycjiOBjieHa hmchho 3thm c})epMeHTOM. PaHee 6bijio noKa3aHO, uto uecTOAbi 
He HMeiOT co6cTBeHHOH aMHjiojiHTHqecKOH aKTHBHOCTH, ho cnocoOHbi aACopOnpo- 
BaTb a-aMHjia3y xo3HHHa, uto ycujiHBaeT rHApojiHTHqecKyio (J)yHKUHio h no3BOjiueT 
paccMaTpHBaTb TeryMeHT KaK numeBapHTejibHO-TpaHcnopTHyio noBepxHOCTb 
(Apkhha, PaeBa, 1971; Taylor, Thomas, 1968; Read, 1973). Hcxoah H3 stoto 
mo>kho npeAnojio>KHTb, qTO cJ)paKUHH ill— JX&, nojiyqeHHbie npH H3yqeHHH uecTOA, 
coACp>K3T (J)epMeHTbi jiema, c pa3JinqHOH CTeneHbio npoqHOCTH aACOp6upOBaHHbie 
TeryMeHTOM. 

B HMeiomeftcH jiHTepaType no yrjieBOAHOMy oOMeHy rejibMHHTOB HeT cooOiueHHH 
o HajiHUHH b TKaHHx 3 thx opraHH3MOB KaKHX-jiu6o aMHjia3 (Ward, 1982; Conpy- 
HOB, 1984). OjmaKO HMeiOTCH CBeAeHHH O (jDyHKUHOHHpOBaHHH B TKaHHX neCTOA 
h, b qacTHOCTH, b TeryMeHTe pa3JiuqHbix ojinrocaxapHAa3 (Mocson, 1980). Ochobm- 
BaHCb Ha 3THX AaHHbIX, MO)KHO npeAnOJIO>KHTb, qTO aKTHBHOCTb (})paKUHH TOMO- 
reHaTa y HccjieAOBaHHbix uecTOA mo>kct cKjiaAbiBaTbcu H3 aKTHBHOCTefi sthx 
ojiHrocaxapHAa3 h aAcopOnpoBaHHofi H3 KHUieqHHKa a-aMHjia3bi, npoqHO cbh33Hhoh 
c noBepxHocTbio qepBefl. 

IlpHBeAeHHbie AaHHbie noATBep>KAaK)T BepouTHOCTb ocymecTBjieHHH 3aKJiioqH- 
TejibHbix 3TanoB rHApojiH3a yrjieBOAOB Ha noBepxHOCTH Tejia jieHToqHbix qepBefi 
h CBHAeTejibCTByiOT 06 yqacTHH b ycBoeHHH nnuiH npoueccoB MeMOpaHHoro nnme- 
BapeHHH. 3to yKa3biBaeT Ha onpeAejieHHoe cxoactbo npouecca nHiueBapeHHH 
y rejibMHHTOB h hx xo3HeB — pbi 6 . 

OcymecTBjieHHe 3aKJiioqHTejibHbix 3TanoB rHApojiH3a nojmcaxapHAOB Ha noBepx- 
hocth TeryMeHTa, oqeBHAHO, AaeT uecTO^aM KHHeTHqecKHe npeHMymecTBa jxjik 
a6cop6uHH HyTpneHTOB. B JiHTepaType hmciotch AaHHbie, hto H. diminuta b KHiueq- 
HHKe Kpbic, nHTaiomHxcu KpaxMajiOM, pacTeT BABoe Obicrpee, qeM b KHiueqHHKe 
Kpbic, nHTaiomHxcH rAK)K 030 H (Read, Rothman, 1957). Ha ocHOBaHHH 3thx h Apy- 

THX HCCAeAOBaHHH 6bIJIO BblABHHyTO npeAnOJIO>KeHHe, qTO CBOOOAHaH TAK)K03a 
ObICTpee a6C0p6HpyeTCH X03HHHOM H HBJIHeTCH nOSTOMy HeBbirOAHbIM HCTOqHHKOM 
nHTaHHH a^ih napa3HTa, totas KaK c})epMeHTaTHBHbiH rHApojiH3 KpaxMajia BKjnoqaeT 
MeMOpaHHoe nHiueBapeHHe Ha nnumBapHTejibHO-TpaHcnopTHbix noBepxHOCTHx, 
h nosTOMy KpaxMaji HBjiueTCU 6ojiee BbiroAHbiM hctohhhkom rjnoK03bi ajih o6ohx 
opraHH3MOB (Taylor, Thomas, 1968). He HCKjnoqeHo, hto npeHMymecTBa cBH3aHbi 
T3K>Ke C OTCyTCTBHeM MHKpO(j)JIOpbI B 30He TeryMeHTa, KOTOpan HBAHeTCH Cepbe3HbIM 
KOHKypeHTOM b 6opb6e 3a MOHOMepbi. 

CnOCOdHOCTb neCTOA rHApOAH30B3Tb HyTpneHTbl C nOMOmbK) COOCTBeHHbIX 
h aACopOHpoBaHHbix (j)epMeHTOB noATBep>KAaeT npeACTaBjieHHe o HaAHHHH y sthx 
opraHH3MOB TaKoro MexaHH3Ma rHApOAH3a, KaK MeMOpaHHoe nHmeBapeHHe, o6Ha- 
py>KeHHoe paHee y pa3JinqHbix rpynn no3BOHoqHbix h 6ecno3BOHoqHbix >khbothmx 
(Y roAeB, 1963, 1985). 

TaKHM o6pa30M, H3yqeHHe AecopOunoHHbix xapaKTepHCTHK Kap6orHApa3, 
4)yHKUHOHHpyiomHx Ha nHm^BapHTeAbHo-TpaHcnopTHbix noBepxHOCTHx pbi6 h napa- 
3HTHpyK)mHX B HHX UeCTOA, n03BOAHAO yCT3HOBHTb 3HaqHTeAbHOe BJIHHHHe ({)ep- 
MeHTOB X03HHH3 Ha XapaKTepHCTHKH (J)epMeHTHbIX CHCTeM napa3HTa, Bbipa>KaK)- 
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meecn b o6iuhx 3aK0H0MepH0CTnx AHHaMHKH 3Toro npouecca y pbi6 h rejibMHHTOB. 
Pe3yjibTaTbi HccjiejtOBaHHH jtaiOT ocHOBaHHe 3aKjnoqHTb, hto napa3HTHqecKHe qepBH 
Hcnojib3yiOT ajih ocymecTBjieHHH npoueccoB MeM6paHHoro nHiueBapeHHH ajxcop6u- 
pOBaHHbie H3 nOJIOCTH KHUieMHHKa 4>epMeHTbI, HTO n03B0JIHeT HM ycneillHO KOHKypH- 
poBaTb c xo3Hhhom 3 a npojtyKTbi rH/tpojiH3a. flojiyqeHHbie AaHHbie CBHjteTejib- 
CTByiOT TaK>Ke o 3HaqHTejibHOM (J}yHKUHOHajibHOM cxo^CTBe TeryMeHTa uecTOA 
C KHllieqHbIM anHTejIHeM n03B0H0qHbIX >KHBOTHbIX, HapHAy c MOp(})OJIOrHqeCKHM 

cxoactbom (KynepMaH, 1988). 

Oco6eHHOCTH TpaHcnopTa caxapoB y uecTO/tbi C. laticeps h cooTHomeHHe 3thx 
npoueccoB y rejibMHHTOB h pbi6. Oa3a pa3BHTHH C. laticeps , CBH3aHHan c JiemoM, 
npoTeKaeT b ochobhom b jieTHHe Mecnubi h conpoBOjKuaeTcn C03peBaHHeM roHau. 
B CBH3H C 3THM C. lat'lCepS B COOTBeTCTBHH C HX (f)H3HOJIOrHqeCKHM COCTOHHHeM 
6bijiH pa3AejieHbi Ha 2 rpynnbi: 1-n — He3pejibie qepBH c (JiopMHpyiomHMHCH roHa- 
AaMH H3 KHuieqHHKOB jiemeft, ouiOBJieHHbix b HiOHe, 2-h — nojiOB03pejibie qepBH 
H3 KHuieqHHKOB jiemefi, OTjiOBjieHHbix b niojie. npH aHajiH3e nojiyqeHHbix TpaHcnopT- 
Hbix xapaKTepHCTHK Me>KAy 3thmh rpynnaMH qepBen 6buiH o6Hapy>KeHbi pe3KHe pa3- 
jihhhh. HecMOTpn Ha to hto a6cop6u,HH rjnoK03bi y o6enx rpynn qepBefl hocht 
xapaKTep THnnqHOH khhothkh HacbimeHHH, qepBH 1-h rpynnbi aKKyMyjiHpyiOT 
rjiK>K03y npHMepHO b 3 pa3a HHTeHCHBHen, qeM oco6h 2-h rpynnbi (pnc. 2) . HaKonjie- 
Hne rjiK>K03bi npoTHB rpa^neHTa KOHueHTpaunn uecTO/taMH C. laticeps Ha6jno,zi ( aeTCH 
npn coAep>KaHHH ee b cp ejxe ot 0.1 jxo 5 MMOjib jxjw 1-h rpynnbi qepBefl h ot 0.1 jx o 
2.5 MMOjib ajih 2-h rpynnbi qepBen. 

flojiyqeHHbie uaHHbie CBHueTejibCTByiOT o 3aBHCHMOCTH HHTeHCHBHOCTH aKKyMy- 
jihuhh rjiiOK03bi ot 4)H3HOjiorHqecKoro‘ coctohhhh rejibMHHTOB. IlocKOJibKy Hanon- 
jieHne rjnoK03bi y C. laticeps cjieuyeT KHHeTHKe HacbimeHnn, mo>kho npe,zuiojio>KHTb, 
hto OHa nocTynaeT b opraHH3M H3yqeHHbix uecTOA b ochobhom nyTeM aKTHBHoro 
TpaHcnopTa. 3to no3BOjiHjio onpeuejiHTb KOHCTaHTbi a6cop6uHH: V max — MaKCH- 
MajibHyio CKopocTb TpaHcnopTa h K t — KOHCTaHTy Mnxasjmca ujih TpaHcnopTHbix 



PHC. 2. MHTeHCHBHOCTb aKKyMyjlHUHH rjlKDK03bI b 3a- 
BHCHMOCTH OT ee KOHUeHTpaUHH B Cpe/]^ ueCTOAOH 

C. laticeps. 

no OCH a6CU.HCC — KOHUeHTpaUHH rJ110K03bI B cpeue, 
MMOJlb; no OCH Op^HHaT — HHTeHCHBHOCTb nOTJIOLUCHHH 
rJH0K03bi, MMOjib; 1 — qepBH 1-h rpynnbi; 2 — qepBH 
2-h rpynnbi. 

Fig. 2. The velocity of glucose uptake (mmoles/ 
lOOmg wt/hr) as a function of glucose concentra¬ 
tion (mmoles). 



Phc. 3. KwHeTHKa uhtchcmbhocth norjiomeHHH 
rjnoK03bi uecTOAOH C. laticeps. 

no och a6cu.HCC — BejiHqHHa, o6paTHan KOHUeHTpa¬ 
UHH rjii0K03bi b cpeue; no och opuHHaT — BejinqHHa, 
o6paTHan HHTeHCHBHOCTH norjiomeHHH. 
OcTajibHbie o6o3HaqeHHH Te >Ke, hto Ha pnc. 2. 

Fig. 3. Kinetic parameters describing carbo¬ 
hydrate absorption in C. laticeps. 
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HHTeHCHBHOCTb TpaHcnopTa pa 3 JiHMHbix cf)opM rjiKDK 03 bi y uecTOAbi C. laticeps 
h b KHiueMHHKe jiema 

Uptake of various forms of glucose by C. laticeps and in the intestine 

of bream 


OopMa rjiK)K03bi 

KOHUeHTpaUHH 
cybcTpaTa, MMOJib 

C . laticeps 

Jlem 

r- 

2.5 

7.02-h 1.07 

1.20±0.32 


10 

8.71 ± 1.41 

3.68±0.74 

M- 

1.25 

5.92±3.95 

1.27 ±0.41 


5.0 

6.81 ± 1.61 

2.87±0.71 

K- 

2.5 

2:31 ±0.70 

0.59±0.13 


10 

3.03± 1.93 

1.114-0.17 


npoueccoB. KoHCTaHTbi TpaHcnopTa rjiiOK03bi ObijiH onpeuejieHbi jxjw o6enx B03pacT- 
Hbix rpynn qepBeft (pnc. 3). B pe3yjibTaie BbiqHCJieHHH 3thx xapaKTepncTHK ycra- 
HOBJieHO, qTO V max AJin 1-h rpynnbi b 2 pa3a Oojibine, qeM jxnn 2-h (11.1 h 5.56 MMOJib 
cooTBeTCTBeHHo) , b to >Ke BpeMH K t zuih 1-h rpynnbi b 4 pa3a MeHbine, qeM jyin 2 -h 
( 1.25 H 5 MMOJib COOTBeTCTBeHHO) , CJieAOBaTeJIbHO, CpOACTBO TpaHCnOpTHOH CHCTeMbI 
k rjnoK03e y 1-h rpynnbi qepBen Bbirne, qeM y 2-h. 3to TaK>Ke CBHueTejibCTByeT 
o tom, qTO MOJiOAbie qepBH TpaHcnopTHpyiOT rjiiOK03y aKTHBHee, qeM rejibMHHTbi 
CO C(|)OpMHpOBaHHbIMH TOHa^aMH. 

HccjieAOBaHne norjioiueHHH pa3JiHqHbix (J)opM rjiiOK03bi ueerouaMH C. laticeps 
no3BOJiHJio ycTaHOBHTb, qTO Hajiio^aeMbie 3aKOHOMepHOCTH xapaKTepHbi jyin Bcex 
cj3opM rjiK)K03bi. Tan, HanpHMep, npn KOHueHTpaunn b cpeue MajibT03bi 5 MMOJib 
HenojiOB03pejibie rejibMHHTbi aKKyMyjiHpyiOT 6.84=1-1.61 MMOJib, a qepBH co cc})opMH- 
poBaHHbiMH roHa^aMH Bcero 1.584-0.68 MMOJib M-rjnoK 03 bi, jxnn K-rJiiOK03bi sth 
3HaqeHHH cocraBJiniOT 3.034-1.93 h 0.664=0.38 MMOJib ujih 1-h h 2-h rpynn cootbct- 

CTBeHHO. KpOMe Toro, Ba>KHO OTMeTHTb B03M0>KH0CTb npOTHBOrpaUHeHTHOTO HaKOn- 
jieHHH M-rjnoK 03 bi qepBHMH 1-h rpynnbi. 

ZIjih cpaBHeHHH TpaHcnopTHbix npoueccoB, npoTeKaiomnx y rejibMHHTOB h hx 
xo3neB — pbi6, 6buia npoBeueHa cepnn SKcnepHMeHTOB no nccjieuoBaHHio hhtch- 
chbhocth aKKyMyjinuHH pa3JinqHbix cj)opM rjnoK 03 bi y uecTOA 1-h rpynnbi C. laticeps 
H B KHUieqHHKe HX X03HHHa — JieiUa. 3th HCCJieAOBaHHH n03B0JIHJIH ycTaHOBHTb, 
qTO HaKonjieHne rjiK)K03bi b TKaHnx rejibMHHTOB npn HCCJieuoBaHHbix KOHueHTpa- 
Uhhx jyin Bcex cy6cTpaTOB Bbirne, qeM b cjih3hctoh KHineqHHKa jiema, b 2 — 7 pa3 
(cm. TafijiHuy). B cjih3hctoh KHineqHHKa Jiema hh npn kukhx nccjieuoBaHHbix 
ycjiOBHHx He Ha6jnouajiocb npoTHBorpauneHTHoro HaKonjieHHH rjnoK03bi. B to >Ke 
BpeMH B TKaHHX UeCTOU npH MeHbineH KOHUeHTpaUHH CyfiCTpaTOB (2.5 MMOJib) 
npoHCxo^HJia npoTHBorpauneHTHan aKKyMyjinuHH Bcex (f)opM rjnoK03bi, a npn 6ojib- 
niHx (10 MMOJib) —M-rjnoK 03 bi. 3tot cf)aKT CBHAeTejibCTByeT o nocTynjieHHH 
TJIK)K03bI B TKUHH rejibMHHTOB nyTCM aKTHBHOTO TpaHCnOpTa. KaK B CJIH3HCTOH 
KHineqHHKa pbi6, TaK h b tkbhhx uecTOu HanOojiee hhtchchbho aKKyMyjinpyeTCH 
M- h r-rjii 0 K 03 a. CjieAOBaTejibHO, b tkbhhx uecTOu C. laticeps rjiK)K03a aKKyMyjiH- 
pyeTcn 3HaqHTejibHO HHTeHCHBHee, qeM b cjih3hctoh KHineqHHKa Jiema, npnqeM npn 
hh3khx KOHueHTpauHHx cyOcrpaTa npeHMymecTBa TpaHcnopTa rjnoK03bi y rejibMHH¬ 
TOB Bbipa>KeHbi CHJibHee. HaKonjieHne rjnoK 03 bi b tk3hhx rejibMHHTOB h pbi6 npn 
Hcnojib30BaHHH b KaqecTBe cyOerpaTOB KpaxMajia h MajibT03bi mo>kct yKa3biBaTb 
Ha conpn>KeHHbiH xapaKTep npoueccoB rHupojiH3a h TpaHcnopTa yrjieBOuoB. PaHee 
B03M0>KH0CTb COnpH>KeHHH 3THX npOUeCCOB 6bIJia yCTaHOBJieHa UJIH pa3JIHqHbIX 
no3BOHoqHbix >KHBOTHbix, b tom qncjie h pbi6 (YrojieB, He3ynTOBa, 1985; Ky3bMHHa 
h up., 1986), qTO TaK>Ke CBHueTejibCTByeT o cxoucTBe (J>yHKUHOHajibHOH opraHH3a- 
Uhh nnmeBapHTejibHO-TpaHcnopTHOH noBepxHOCTH KHineqHHKa pbifi h noKpoBOB 
napa3HTHpyK)lUHX B HHX rejibMHHTOB. 
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ripn 3 aMeHe b HHKy 6 aunoHHOH cpe^e hohob Na + Ha hohu K + aKKyMyjinuHH 
rjiiOK03bi y C. laticeps noAaBJineTCH Ha 84—86 %, hto corjiacyeTcn c AaHHbiMH 
pnAa aBTopoB, noKa3aBuiHx noqTH nojmoe HHrH 6 npoBaHHe aKTHBHoro KOMnoHeHTa 
TpaHcnopTa rjnoK03bi y pa3JinqHbix bhaob uecTOA b cxoahhx ycjiOBHnx. Ilpn nccjie- 
AOBaHHH MexaHH3MOB TpaHCnOpTa B CJIH3HCTOH KHUieMHHKa Jieiua yCTaHOBJieHO 
Hajinqne aKTHBHoro Na + -3aBHCHMoro KOMnoHeHTa, aojih KOToporo aah pa3Hbix 
(J)opM rjiiOK03bi pa3JiHMHa h KOJie 6 jieTCH ot 3 ao 32 % (H3BeKOBa, Ky3bMHHa, 1988). 
Hajinqne Na + -3aBHCHMbix MexaHH3MOB TpaHcnopTa rjnoK03bi y uecTOA h b tk3hhx 
KHLUeHHHKa n03B0H0qHbIX >KHBOTHbIX HBJIHeTCH, nO MHCHHIO pH^a BBTOpOB, Han 6 o- 
jiee Ba>KHbiM AOKa3aTejibCTBOM cxoACTBa TpaHcnopTHbix npoueccoB y 3thx rpynn 
>KHBOTHbix (Pappas, Read, 1975). 

HTaK, b pe3yjibTaTe npoBeAeHHbix HccneAOBaHHH ycTaHOBjieH pnA o6luhx 
3aKOHOMepHOCTen jxjw TpaHcnopTHbix npoueccoB y H3yqeHHbix uecTOA h hx xo3neB — 
pbi6, a Tax>Ke oco6chhocth, o6ycjiOBJieHHbie pa3JinqHOH CTpyKTypHO-(f)yHKUHOHajib- 
hoh opraHH3auneH HccJieAOBaHHbix >KHBOTHbix. Tan, AaHHbie, KacaioiunecH hhtch- 
chbhocth aKKyMyjinuHH rjnoK03bi b cpeue, C0Aep>KameH xpaxMaji h MajibT03y, 
no3BOjiHK)T npeAnojio>KHTb cymecTBOBaHne conpn>KeHHH npoueccoB rHApojiH3a 
h TpaHcnopTa Ha noBepxHOCTH TeryMeHTa, hto xopomo corjiacyeTcn c npeucTaBjie- 
HHHMH O COnpn>KeHHH 3THX npOUeCCOB B KHUieqHHKe HX X03HeB — pbl6 (Ky3bMHH3 
h up., 1986) h yKa3biBaeT Ha cxoactbo npoueccoB nniueBapeHHH y napa34rrbB h hx 

X03HCB. 

OAHano, HecMOTpn Ha 6AH30CTb MexaHH3MOB TpaHcnopTa caxapoB y rejibMHHTOB 
h pbi 6 , y C. laticeps HHTeHCHBHOCTb aKKyMyAHUHH 3 HaqHTeAbHO Bbirne, qeM y jiema, 
npnqeM, Kan h y Bbicmnx no3BOHoqHbix jkhbothmx, y rejibMHHTOB npeobjiauaiOT 
MexaHH3Mbi aKTHBHoro TpaHcnopTa. 

OcHOBHbie 3 aKOHOMepHOCTH rHApoAH3a h TpaHcnopTa yrjieBOAOB y uecTOA 
h b KHUieqHHKe hx xo 3 neB — pbi 6 . TaKHM o6pa30M, b pe 3 yjibTaTe npoBeAeHHbix 
HccAeAOBaHHH yCTaHOBJieHO, hto Ha noBepxHOCTH KHiueqHHKa jieiua no cpaBHeHHio 
c TeryMeHTOM C. laticeps rHApojiH 3 yrjieBOAOB npoTenaeT 3 HaqHTejibHO hhtchchb- 
Hee. 3to Bbipa>KaeTCH b 6o Jiee bhcokoh (J)epMeHTaTHBHOH aKTHBHOCTH h 6 ojibiueH 
npoqHOCTH (J)HKcauHH (J)epMeHTOB Ha nniueBapHTejibHO-TpaHcnopTHOH noBepxHOCTH 
y jieiua no cpaBHeHHio c C. laticeps. Bojibiuyio pojib npn 3tom nrpaiOT nojiocTHbie 
(|)epMeHTbi, cjia 6 o CBH3aHHbie c nniueBapHTejibHO-TpaHcnopTHbiMH noBepxHOCTHMH. 
HHTepecHO OTMeTHTb, hto b pnAe cjiyqaeB aKTHBHOCTb jierno Aecop 6 npyeMbix 
(|)paKUHH y uecTOA npeBoexoAHT TaKOByio y pbi 6 , hto MO>KeT CBHAeTejibCTBOBaTb 
o MeHbiuen npoqHOCTH cj)HKcauHH (J)epMeHTOB Ha hx TeryMeHTe, a TaK>Ke 06 ncnojib- 
30BaHHH napa3HTaMH (j)epMeHTOB X03HeB H B03M0>KH0CTH OCyiUeCTBJieHHH THApOJIH3a 
yrjieBOAOB c noMOiubio MexaHH3MOB MeM 6 paHHoro nniueBapeHHH. IlocjieAHee hbjih- 
eTcn Ba>KHbiM aAanTauHOHHbiM npncnoco 6 jieHHeM k ycjiOBHHM cyiuecTBOBaHHH. 
Hcnojib30BaHne c})epMeHTOB xo3HHHa HBjineTcn AOCTaToqHO BbiroAHbiM aah ycneiu- 
Horo 4>yHKUHOHHpoBaHHH uecTOA. 3to TeM 6 ojiee noHHTHo, Tan KaK h3bcctho, hto 
MeM 6 paHHoe nHiueBapeHHe HMeeT p ha cepbe3Hbix npeHMyiuecTB no cpaBHeHHio 
c nojiocTHbiM. KoHeqHbie ctbahh rHApojiH3a h HaqajibHbie 3Tanbi BcacbiBaHHH 
OCyiUeCTBJIHIOTCH CHCTeMaMH, JI0KaJIH30BaHHbIMH Ha BHeiUHeH nOBepXHOCTH 
MeM6paHbi 3HTepouHTOB h nAa3M3THqecKOH MeM6paHbi TeryMeHTa, b pe3yjibTaTe 
qero ohh MaKCHMajibHo c 6 jin>KeHbi b npocTpaHCTBe h BpeMeHH. BeponTHOCTb Bcacbi- 
BaHHH MOHOMepoB, ocBo 6 o>KAaioiuHxcH b npouecce MeM 6 paHHoro nniueBapeHHH, 
CTaHOBHTCH OqeHb BbICOKOH ( HHKOJIbCKHH, 1977). 

B to >Ke BpeMH y H3yqeHHbix uecTOA yCTaHOBJieHO cyiuecTBOBaHHe 3({)(})eKTHB- 
Hbix TpaHcnopTHbix CHCTeM rjiiOK03bi, a 6 cop 6 npyioiuHx ee aKTHBHbiM nyTeM. Yera- 
HOBJieHa cnoco 6 HOCTb uecTOA aKKyMyjwpoBaTb rjiiOK03y npH ncnojib30BaHHH b Kaqe- 
CTBe cy 6 cTpaTa MajibT03bi h KpaxMajia. FIoKa3aHO, hto npH hh3khx KOHueHTpa- 
Uhhx cy 6 cTpaTa rejibMHHTbi hmciot 6 ojibiuHe npenMyiuecTBa aah TpaHcnopTa pa3- 
jinqHbix cj)opM rjnoK03bi, qeM npn BbicoKHx, qra, bo3mo>kho, HBJineTCH aAanTauHefl 
k cyiuecTBOBaHHio b ycjiOBHux HeAOCTaToqHoro nHTaHHH xo3HHHa. 
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Ba>KHOH aAanTauHOHHOH ocodeHHOCTbio k ycjiobhhm cymecTBOBaHHH rejibMHH- 
TOB, BbIHBJieHHOH npH CpaBHeHHH HHTeHCHBHOCTH TpaHCnOpTHbIX npOUeCCOB y UeCTOA 
h hx xo3neB — pbi6, HBjiHeTCH ripeodji ajxamie y uecTOA aKTHBHoro KOMnoHeHTa 
TpaHcnopTa, b to BpeMH KaK b KHiueqHHKe pbi6 pa3JiHHHbie c})opMbi rjiK)K03bi noivio- 
maiOTcn b ochobhom nocpeACTBOM oOJierqeHHOH h npocTOH AH(j)(})y3HH. FIojiyqeHHbie 
MaTepnajibi riOATBepjKAaiOT npeACTaBjieHHe o tom, hto rejibMHHTbi AOCTaTOHHO 
xopomo aAanTHpOBaHbl K yCJIOBHHM riHTaHHfl. C OAHOH CTOpOHbl, OHH HCnOJlb3yiOT 
THApOJlHTHHeCKHe (J)epMeHTbI X03HHH3, C ApyTOH — Odjia^aiOT TpaHCnOpTHbIMH 
CHCTeMaMH, npeBOCXOAHIUHMH no 3(j)(j)6KTHBHOCTH a6cop6lXHOHHbie CHCTeMbI X03neB. 
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HYDROLYSIS AND TRANSPORT OF CARBOHYDRATES BY THE CESTODE C. LATICEPS 
AND IN THE INTESTINE OF ITS HOST, BREAM 

G. I. Izvekova, V. V. Kuzmina 

Key words : amylolytic activity, transport, glucose, cestode, intestine 

SUMMARY 

A comparative study of hydrolysis and transport of carbohydrates by the cestode C. laticeps 
and in the intestine of its host, bream, has revealed a considerable influence of the host’s enzymes 
on the characteristics of the parasite’s enzyme system. The cestodes have been found to possess effective 
transport systems of glucose absorbing it in an active way while in the intestine of bream during the 
glucose absorption prevail the mechanisms of simple and easy diffusion. 



